Inhibition of transcription results in accumulation of Wt p53 followed by delayed outburst of p53-inducible proteins: p53 as a sensor of transcriptional integrity.
Here we investigate activation of the p53 pathway by inhibition of transcription. Comparison of cells with either mutant p53 or wt p53 indicated that inhibition of p53- dependent transcription is necessary and sufficient for wt p53 accumulation. In addition to Mdm-2, p21 is required for effective p53 degradation. Transient inhibition of transcription resulted in initial downregulation of p21 and Mdm-2 leading to accumulation of wt p53. This was followed by induction of p21 and Mdm-2, normalization of p53 levels, and p21-dependent growth arrest. Although simultaneous induction of p53 and p21 could be detected by immunoblot, levels of p53 and p21 were discordant in individual cells. By inducing p21 and Mdm-2, p53 discriminates between transient and sustained inhibition of transcription. Transient inhibition results in p21-dependent growth, while sustained inhibition of transcription leads to p53-facilitated cell death. One can envision p53 as a physiological sensor of transcriptional integrity. Transient inhibition of p53- stimulated transcription by numerous stimuli including nucleotide depletion, hypoxia, UV light may be an prevalent mechanism of activation of wt p53 and its downstream pathways.